Optimization and characterization of ultrasound assisted preparation of curcumin-loaded solid lipid nanoparticles: Application of central composite design, thermal analysis and X-ray diffraction techniques.
This study is devoted to preparation of novel solid lipid nanoparticles (SLNs) for the encapsulation of curcumin which is produced by micro-emulsion and ultrasonication using stearic acid and tripalmitin as solid lipids, tween80 and span80 as surfactants. The relation between particle size and entrapment efficiency of the produced SLNs was operated by central composite design (CCD) under response likes surface method (RSM). The variables including the ratio of lipids (X1), the ratio of surfactants (X2), drug/lipid ratio (X3), time of sonication (X4) and time of homogenization (X5). Particle size and entrapment efficiency of the loaded curcumin was justified according to the minimum particle size and maximum entrapment efficiency. The curcumin loaded SLNs presented fairly spherical shape with the mean diameter and entrapment efficiency of 112.0±2.6nm and 98.7±0.3%, respectively. The optimized SLNs were characterized by X-ray diffraction analysis (XRD), differential scanning calorimetry (DSC), photon correlation spectroscopy (PCS) and field emission scanning electron microscopy (FESEM). The drug release profile of the optimal formulated material was examined in aqueous media and almost 30% of the curcumin loaded in SLNs was gradually released during 48h, which reveals efficient prolonged release of the drug.